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I' ] (Dm.^m^^y^v2^:^^mxii!hmvxmi^r2}; yt:§:mm.\^. ^itm^^t^ 
^ cx 1 1 1 ] fb-a-^j [XII] 3?:«'fb'a''^ cx i 

I ' ] (omif^ u y KSrJR^J:<PMT«#, IStoXit-^m Cx i v] t>iR^J;<j^ 

^^pj^-fb-^i^ [X I V] <Dm^m:^\^^fhi^. it^m [xv] ^im-^mm. 
xmm-^^ tt^x%^ 



10 



15 



20 



WO 2005/000839 PCT/JP2004/009488 

28 

^-^/K i/f^/K t ^^^/K 1 - ^ f^/u^^^yu^ 2 - ^ ^/l^T/^/K 

1 , 2 - V? ^ ^/i':7"n2 tVK v-zK y^dri/7K 1 — ;^ ^/V-<>-^/K 2 
-p«^/^-<i/^/K 3-^^/^-<^^5^/K 1, l-i?p<5^/l-3^^/K 1, 

^^/uy^^K 2, 2-i;^p«^/w>^5^/K 1, 3-e;?^^/w:/^/K 2, 

1, 1, 2 — h y ^ ^/w:7'a tVK 1, 2, 2- by p<^/i^:;7'ntr/K i-^f- 

^m^xx-^^mt^m-f^fL^o M.^m\z.\i.^ :t^?v%/v, T^-t^/K rT^nifj^c^ 

rx>n>5^i/l^^^j i:UTf:i:7 5,^j|i^^, ^mM^Xfia li^^l^^^^ 



25 as5g<^^ife-t-sfcfc(^^^o?j^s 
mmmi 

Pd/C (125 mg, 0. 12 nimol)33j:I>*2, 2' (t^:7cI^=/^^}^^:7^ y ) 1, 
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1' (146 mg, 0.23 mmoD^^^^ggT. (4 mL)*5j;t;« 

t-l^^/U-T/^m^/l. (1 mL) m^j3:!S^bfCo S^?St^*fU 

(0.5 g, 2.93 mmol), 2-t:°ny K^- (330 mL, 4.34 ramol) *3j;tJ« 

^^;t7 y (0.8 g, 5,79 mmoD^^pL. 130 'Mmm 

MJ:«3 18 f^m^. RJt^m^f^mU ^^^^iiU^o ^^^^a:^ (1.4 g) 
^^;&PbT4'?PU #e>ttf^:^^ffiV^T HPLC ^^«^0^»^=fTofc 
i^:^. 4- (2-k°ay Ki/-l-^/U) ^%mm;^^7U(0,62 g, 96.7%)© 

mp: 120— 121t: 

mmmi2 

4— r5y^m#^ (100 g, 0.73 mol) ^7k (400 niL)*3j;Otb/^cc^^ (200 

mOi^mm^^. Tki^T 30% Tkm^ti-hv^j^sTkmrn (97 g, 0.73 moi):^tgTL 

tco pH :di-{-^^i^mm±hf3:^tc:=Jt^vm\^^ u^^i^ny K (103 g, 

0. 73 mol) iSXXJi SQ^Tkm^t-r h V AtK^ (290 g, 2. 2 mol) pH ^9-12. 

mWm. TK^TTkm^t-)- h V t7 (88 g, 2. 2 mol) Srm:(in LfCo 

(370 g)^ SO-COTlClT^PU^ffi^^^ltLfCo #e.tl.feJ^^^7fcgfeLfc^. 

40'CtCT5ll®^iSL;^3$ms 4- (2-lfny 1 -^yv) ^S^^^ 144 

g 0^^96.0%, ««98.3%)#fCo fcfcU »fi^fiHPLC^^tff{^J;0^ie>fCo 
mp : 246— 247*C 

Z00niL:^-hi^U-:f\C4- (2 -If n J) K^/- 1 -^/V-) (4. Og, 

0.0195mol). 5%nv??>A^^i54^^(6.89 g . 1.5%mol), ^ / -/K200mL) ^ 
Mk.^ 7K^JE9 atm-^^?aT24^rati#U;/t„ (^^^ >99?6, cisrtrans = 
75:25) „ Rlt^m^lOOml^-vmrnV. 2t*t^(llg) ■epH2 t Ufc<7?*>, ^ vi 
n7}s/l^i^(l00mL)-C3IUtttilLfCo W^?r^i?)TmO:^:^(lOOmL) T»dfe?^. M 
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(19.3 g, 93.7%, cis: trans = 65:35) „ 

30mL iiov/w)tmmko.4e (o.2m)^m^. s.smmmm^mvtco mt^m^ 
lo''c^^:^^u mm mm ^mk.. mmtmjti^ti^^. ^^y-/i-^mmm^ 

l^m^^/U (oil, 2.3g, 102%)^#fc„ 

4- (2-tfnP Ki^-l-^/V) iXiJ'n-^dr^>/l.;?7/U7i?V^aa^/l. (5.0g, 
i/;^ t h^ly^^CDm^i^m-^^, cisrtrans = 61:39) Jc:cn>5r y _^v(25. omL , 
5V/Wr) i h y !J7 ^ K (2. Oequiv. 0. 01 32!nol) ^tM^, mm.X20!^mmW 

Lfco S^?Kl2:7K(5.0iiiL , iv/w) ^Sr;(JD;t. z^raa^iy.T-^m^^iS'/— /kSrMffi 
VMi^s 2.9g (b^i^:^ : ->;^=88 : 12. JR^58%) ©4- (2-l:fny K 

3 -:/i3^-4-t Ka:^^:^^^^^ (50 g, 0.23 inmol)^:^-fb^f^Wi^tC 
^«tU mt'^:^=^^U (54.8 g, 0.46 inol)S.TJ«i;^^^7P2i^/VAT^ K (0.92 mL, 

0,0115 moi) ^m^mmrrm^tio Ritsm^-^mmm^^t^^^. ^m^m&r 
w*bfco mt^^uiy (150 mL)i?-iiigi^$iiu Mft^-r^m^v^v k^^^ 

fc„ ^i^Lfc^i^ny h-^tmt^^U:^ (250 mDiilS^U ^?^T. ^/i^Ti^y 
(100.4 g, 1.15 lnol)^15•C<£:M^3^j^V^J;7 ic^STUfco 2^FBl¥^MiUfc=^, 
^^^^^^t^bfco a^i^m^lTK (500 raDirmb^^l^^- (10 mL) ^;!jP;tT 
Wb. (96 mL)T-pH = 1-2 }^ Lfc. tK^^T. -^^^i^bfc^. 

StUX3-:/n^-4-t Kn:ari>^^S#^ ( 4 -^/l^zjs y rr/i.) T5 K©«1^ 
65.74 g (99.9»)#:/ho Hfii^^^p? iJ^y-^P (329 mL) T-aSg^T 30 U 
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h'U^i^^M^^m (4-^/^7J^y::^/^) 1^ (58.14 g, 88.4%) ^nfc, 

mp : 216— 218*0 

3-':fu^-4:-t: Kndr^^^SW^ (4 — ^yuzh U T5 K (286 mg, 

1 mmol), ->'TWbM#& (70 mg, 0.6 mmol), 10% Pd/C (53 rag, 0.05 tnmol), ^ 
^ (36 mg, 0.56 mmol), 1,1' - If ;^ (^;':7 ^/i^tK;^ :7 ^ y ) :7cn pi-fe v (28 
mg, 0.05 mmol) ^v?y^/l.Ti-hT^ K (2.9 mL) i^ffiTiK^U M 

mm^l^ti (x3|Hl) o S/??}l-a*Srl50~i55'ClJ:;!jpf^U iNp^SI^UfCo 

^^^^ilU RJI^^mt: HPLC JdT^^Sbfc^^. 3-ixTy-4-fc 
Kodf^i/^SW^ (4-^/^7^^y =/k) K-^203 mg (87.4%)#fco 

mp : 238— 240^: 

3-i/Ty-4-fc Kad^i^^S#^ (4-^7^7isy^7P) K (232 mg, 

15 1.0 mmol), 3 ^ifT h y !>A (150 mg, 1.0 mmol), V (415 mg, 

3.0 mmol)^t>*^nnB^^ (189 mg, 2.0 mmol) b ^ (12 mL)^^:Sl^U 5 

H = 2-3 \cmmvf:io ^m^. ykm^^::^^/ux'-mnmmu -b-^^x^ 

241 mg (83%)#^„ 
mp : 205— 206*C 

mmm9 

^ -^^T y - 4-:^/U:^^Zy;< h^i^^M^^m (4~^/U^V^/V') K 
(150 mg, 0. 517 mmol) tr h/i-=^:^ (3 mL) ^ jj^ a n *c/WA/T ^ W (3 mL) l::^ 
l&'fb;^;^-:^/^ (615 mg, 5.17 ramol), ^/l^Tfj/l^J^T ^ K (2 drops) 
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U 7k?^T> 6-T^/-3-^np t-y (66 mg, 0. 517 iiimol)*3 itJ? f y 

^^/l^T^V (0.15 ml, 1.03 inmol)OigYl^p<5^1x>' Q mL) mmmtrmTl^ft 

imm^M^wvtc^. mmt:wmmmL.-fii. m^mmzykkr^ hi^^^u^xm 

5 / j^/PTis^/U'^ h=ari/) (4— K (141 mg, 68%) 

mp : 165— 167X: 

MMm 1 o 

10 i^) ( 4 -^/P7}^ y T ^ K (lOg) ^^?fiTv^ h^tKn:7^:/ 

(50ml)j;:^^b. 1, 8 -i^TiflfiXii^ a [5. 4. O] ^l^f:h-7-zi^:^ 
(4.56g)^MT^. 70'Cti;&BML2^^1i^Ufc„ Si^J^T?i^=^. mM^X-mH 
U 30t:^T-e7K (150ml) ^JgiTU 30;9-ra^M-T?jt^^bfeo «f tti^^^SSU 

y ^>'^— 4— -i'/U;^/W7i?cr/^) — N— <5— ^nn t**lJ-:;?>'— 2--i'/W) ^i^y 
^^^-2-:*>'l-^i?'3^i^^ K^#;^ (ICRS : 7.87g(78. ?%)) „ 
mp : 244— 245*0 

HJi^j 1 1 

trans- 4- (2 - \^xu V 1 /U) U^^i^^Ujtj/U^l^m2. 37g) 

^&7k^^T:^^^^7i^/^A(9ml)^^:llMU ltft:^:^=/K2. oog) SrMT=^. lO'CT* 

15 ^^mi^bfco mn(Dm^^m^m. i^mm^m&rm^u trans- 4- 

( 2 — If n y K^^— 1 —4 /^) n--^dE^i/y^;^77i'7i?:^^<D^iJ7 pt y K^^str#^c 
— 3-T5y-5- -N- (5-:^^ 

nnt:-yi;^>--2-^^l.) -<:^>^79i/-2-;?7/V;!i?:^f-5 K (3. OOg) ^5j<)^T 
l^y >:^:^(21ml)}^li^U 5feJ-#^ttfe trans-4- (2-fc-ny K^^- 1 T 
/U) i/^n-.:^v/P;^/k;}?^^^(D^^n2y K^^^^i^ n n;jN7UA(l0ml)M^L?^ 
TLfCo mux 20 ^^m#U ^i^Ttr?fe^^. ^i;£?^^7K(-$>tt. 

•^^ ^1 <i: J; h ^ - 5 - (^/pxIn y i^- 4 — T/^j^/^tK^/u-) - a - [4 
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tz mm : 2.74g(61.6%)) „ 
mp : 253— 255°C 

MMMl 2 

trans- 4- ( 2 - If n p K^-- i -^/W) ti^e^t^^uj(;/u^^^m(20.0g) 

^muT-:^^ nu;^^^^ (100ml) },mm m.it^:t=^/u do. ig) ^mr^, mm. 
20 ^mmwvti. mn(Dm^^mmm. sjt^m^m&Tm^u trans- 4- 

( 2 — trn y Ki^— 1 — {/u) vi^^^jv-fyjivf^-^^ay^k^ n y Yi^^^liL^ 
— 3-T^>^-5- (■^e/i'TiKp^/k- 4— i'7^:«7/W7i?=/u) -n- (5-^ 
n a If U i;?^^- 2 — r/v) -<v>/:7 9 i^— 2 -tui^a^^^ % K (20. Og) t" y 
(140ml) {z:^^ U 3fef-#P>:rbfc trans— 4- (2-lft2y "^^y-X-^ jv) 
xi^^%^,v^)v^.:y^(0^^ X2 y h^i^^i^^ uvx^^iy (iooml) ^cS^^ u?^ 
Tb;/to 1 ^I^I^.U.. ^i^X^^m^. K^&?^JC7fc(200ml)^;?JB;t. 

- 4 -^/^;^7W7}^^^yi.) _ 3 _ [4 _ (2 — ;i^d^y _ k'n y 1 — i /u) 

^y:7 7>'-2-;^;/^2i?^r•^^^ K^^g^^^^^;^.^ a^trS 0%^ii^:xu^ /^;v 
(48ml)-T?i^^>ft:U jJ^^^lr^J^U M^O h^^;^-5_ (^/i^Tj^y ^_4_^ 
/l.;^/l.7j^^:zi/^) -3- [4_ ( 2 -;^=35-y - fa y v^^- 1 -^/L) c^^j^a-^df 

i/'/^:«7/i-#c^/uT^y] -N- (5-:^u atry-^^^-2-^/p) ^>'y:7^v 

J:!?> h^^-^-s- (•=t/i<'2}^y i^-4--</^;i&/U7}?=/w) -3- [4- (g- 

;^-df-y-t:'ny v^iz-l-^/U) iy>5' n-^driX/^;;&/U'7i?=/UT^y] -N- (5 

->^anfyi;f>'-2-.l'/^) -<i^Vy^i^-'2.—^,v^^^%Y imm ^ 

#fc (itKft : 3.9g(65.8S6)) „ 

M7kl^ : mp : 253— 255'C 

IR (KBr, cm-^) : 1646, 1306, 1110 

1 TKfP^^ : IR (KEr, cm"^ : 1646, 1303 
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mmmi s 

^<9i^^J>^^m (125 mg, 0. 12 mmol)*5j;TJ«(±)- 2, 2' -f^ (i^:7a^ 
=/^7^^;^:7^y) l. l' -^f^-^^^i, (146 mg. 0.23 nimol)^^^^^T> ^ 

i^uiy (4 mL)*5j:iO' t--:f^/uy^u=i^ju (i mL)M^tc:Sl^Lfc„ S^^Slz:^ 
U 4-^nn^S#^p{5"/W (0.5 g, 2.93 mmol), 2-f-<y Ki^ (436 mg, 
4.40 mmol) *3 J; t)?^^:^; p A (0.81 g, 5.86 mmoD^^nU 130 X:{ZXm 

K^x-l-^fyW ^S^^^^/L (0.40 g, 59.1%)<Di^^?fe^bfc„ 
mp : 118.6 

HMM 1 4 

(1) cn^i^^^ri; ri^yp .E-y 2->7nnrcf=-/U3i^7^/U (10 g. o. 08 
mol) 30%mmt7km^ (22. 8 g, 0.2 moD KMk.. ^hK^i^'^y^'ri^m 
':^^!; !>A2 7Kjftl#J(0.53 g, 1.6 mml)fli6^XT-hV:^^'^jV:^^jvi^i^Tiy^=^ 
1>A (0.75 g, 1.6 mmol) ^;&OxiT. 90°C-e 4 ^K«#LfCo h y 

mm\^. m^mm 9g sr#fc, i^^^/ua.^^/i.-c^b. ^^i^sr^is^, m 
m^mk:^^7uxmm\^fti. mmm^^^^xnmmmmL. m^mmti^xz 

a n h dr v-i^^ 2. 14g (5|a#:. 19. 3%) Sr#fc„ 
IR : V = 3410, 1727, 1123, 1044 cm"^ 

(2) 2-^cnccbd^^^i^^ (1.11 g, 8 rmol)^i;^^uu^^i^ (22 mL) tCl 
^)I?U ^ti.T> (1.17 mL, 16 mmol) ^t)«i^p< ^/W;!^;/WAT 5: K 

(30 fiL, 0.4 mmol) ^WMmU^tz^ ^?aiCT 2. 5 ^P^m^^^. ^tlStb. ^^Sr 
^^iJ'nap^iJr:/ (22 mL)},Z^mVrz.o 7k)^T. 4-T ^ y (661 
mg, 4rmol)RXJi}^Vi^:^ (674 /xL, 8 mmol) ^;&Dx.TiSmm# Ufc„ S^S^^ 

>f-\zHl.. 4- (2-iJ'nn^hds.v'T-fe^7VT^y) ^SW^^^yl^ 540 
mg (23.6%)^#fc„ 
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(3) 4- (2->J'Pn3ih:3ev'T-fe^/VT5y) ^S#^^^/l- (420 mg, 
1.47 mmol)<^7^h7t Kn^^V (42 mD^Jl^^PU *^^T^ Tif.mit'T h V ^ 

(56.3 mg, 1.47 mmol) ^M^tio OX:},ZX 3.5 ^PhW^^. ^:i:^^*n^T^^ 

tKXy). 233 mg (62. 1%) <D 4 — (3 -:^dr V ^/V-tK y ^/k) ^J&#^rc^/u^ 
#:feo m^^it^i^. -r U^-^9T -i -f TLC \Z.^^^ 35. 1 mg (9. 4%) 05 4 — 

(3-;^=¥y-=e/V'7iNy^7^) ^m#m^^/^%#fco 

IR : V = 1706, 1664, 1606 cm"^ 
10 MS: m/z = 250 [(M+1)*] 

(4) 4- (,^-:ir^V=^jiV^y}-,v^ ^fi>#^^^/W (35.1 mg, 0.141 mmol) 
*3j;tJ« ^%xi^J>t7 J^lkMWM: (22 mg, 7.05 m mol) (3 mL) lIlS^ 

im^l barTs SO'C-e 3^K^Js^UfCo ^^i®. ite^giSTT 5 ;i i: tsi 
J: «9 . 4 - (3 -;t-=aE^y^/U:^^ y o^'^^^^:/;^7/^7i?i^igac^/^ 35. 1 

15 mg (97.6%)%#:/ho 

( 5 ) 4 - (3 -:^^y^?Vi^ y v-^ a^^i^;x:^/^7i?>'^cc^/K;r,7^ |^ 
7t Kp:7 7:^ (150 mU^^^c:^ tK (2.2 mg, 0.121 mmol) ©7^ h ^ Kn:^ 

(150 ii\.mmz.^^-r. t-r--:f\^^%^^y)^K (I3.5mg, 0.121 mmol) 
^itii^^ #>«rt;:#MUT 5.5 ^ra^#UfCo ^:^@?7K^Jtinx.T'f'fO (l 

20 mL)^g^^3^^/l- (1 raL) tC^ifiLfCo TkiS ^i^^^^/l^ (1 mL)-C2lHim4mU 

fCo WaJi^^^^itT. ^iJNIb. ^^tt^iSi^ 12.5 mg iSm^ 91.2%) 

#fc (trans/cis = >95/5(NMR ?i^#:))„ g^^^y^ir^^^lrf- VSrJDx.Tj^^-fti 
U trans- 4- ( 3 -;r'3ey^7U7f; y.rzyw) n^drf-^';^/^;}?^.^ 5.6 
(40. 9%) ^#fc„ 

25 rap: 200—201*0 

%WS^\ 1 5 

(1) 4- (2-tfny Ki^- i-^/v) ^s#^l3:p<i5'y-/u(i.o g , 0.2 

W/W)^^t«(l.0 g , 0.2 W/ftr)^;?jp;t. 18 B^^IAP^iiS^ Lfc, TLC j; ^) ^^£: 

^T^«m. Sij?^^ lo'cic?^^ 3o%7K^'^b•:^ b y a^k^-c ph 7. 2 
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mL)-^m^vrco so'xzx-mm.^mu 4- (2-t:''py k>-i f/u) 

^/I^(4. 92g, 0. 0218mol, 92. 1%) S:#fCo 
mp : 120-121t) 

(2) 1 L w::^i^4- (2 -if-a y K^.- i -^^i.) 

(21.4 g. 0.098 mol), 5 %ui^^J^mmmm(6.89 g . L5%mol). y -^U 

(200mL)^aP;t. tR^JE 9 atra T'^MT 24 ^^#Lfc„ SJ^^^S^^^^m. mm 

xm^rn^^ :ik\c^V) ^ i: h 7 i^;^(^^i4'f|s:i^#ji: bT4 - ( 2 - tf 
n y K:^- 1 — r i>'^ 22. 0 g (1005&, 

(cis: trans = 67: 33) „ 
HJSM 1 6 

(1) 4- C2-lfny §^S#^(3g, 0.015 mol) tea. >5rV- 
/K30ml)i^^^ms *t^bf^^^/Kl.07 mL, 0.015 mol)^^MT«Tb. 3 

m^mm^n^ft. tlc i^^^^jt^nrmm^^. RftM^mmi^mm^ 3.63 

g(106%)#fc„ ajt^n— -^=35.-1^ ^--i^^^^/l^^^j^^j^j^^,^^ 4_ 
t'n y K^-- 1 /u) ^S#^^^/l^Sr 1. 54 g^m 45. 2%)-t?#^„ 
mp : 94-95'C 

(2) /«3t7C^gtC4— (2-lfny K:/-1-> T/l-) ^S«^^^yK583 
mg , 2.5mmol), 5 %a S^'iJ^ j,^^^^(178 ^ ^ 1. 5%mol, 56. 7% wet fo). 
^i5^y-7Kl0 mD^ihiZ^JZ^, 7K^JBE7 atm "C^jfiT 24 I^^S#b^o ^i^&^Sr 

4- (2-fny K:/-i -^yl.) i^^p-.dri^:/:*/^7}?i/^al^^^^ 6O0 mg 
#fc (itX^100%, iSL^CD^N^^, cisrtrans = 63:37) „ 

HiiMi 7 

300 mL :t-hi!^U-:f1c^4- (2-fc-ay 1 -^^W (20 g, 

0.097 mol), 5%oi;^T>J^^^^(6.89 g , 1.59Smol). ^^5^^-/^200 mL) % 
tti2.^. Tk^ffi 9 atm xmm.T 24 ^F«1^#LfCo (Mmm >99%, cisrti-ans = 
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75:25) , ^.m^ lOOial ^T'^i^iU ^g:^m(llg) pH 2 i: Ufc<Z>*>, n n 

jj^/vA (loomL) -e 3 mmm i^tio mmm^ht>^x^^km<^ ciooraD -x-m^^^ 

l^-l-^/U) iy^u^^i^,v:ij,l.:^i^mt:n-k. (19.3 g. 93.7%, cis : trans = 
65:35) o 

Hll&M 1 8 

300mL (2-fc'ay Ki^-i-xf/i^) ^S^^(4.0g, 

0.0195mol), 5%nv'»5rA^^^(2.8g , 3.0?6nol), ^ y-/W(80mL) Sr;!JB;t^ 
7Kmffi50atm-t?^2aT5^^mi^Ufc (^Jfe^ >99%. cis: trans = 50:50) , 

82.5%, cis:trans = 79:21) „ $f>ie:, 3.0g Sr7« <5^y-/H5mL ^C^Wl^^fp^, 
— ^^^^ ^>^5'^=^^=3riX/^;^;/^7^?>-^(700 mg, >99% de ) S::^fc„ cis- 

4 - ( 2 - t'-n y K>-— 1 71.) ^■^^iy/i-:fj/^:^i^mnx$i^^mT&^ 

mp : 188*0 
MM0i\ 1 9 

(1) 4- (2-fc°n y K^--!-- r/U) i^i{^a^dE.^^/l.;«7/U7l?^^(3.0 g, 
0.014 mol)\Z?t^y^/U 30 mL (10 V/W) tm^m 0.3 g (O. 1 W^M^. 18 
^mfi31^^b:/t„ HPLC fcJ:!9^^T^li^^. lO-C^c^^^bfCo 

t)#e,tL;^^^<|^-.dp■t^^--e^^6;rCo 5^^^ 50t)T'm^J^U 4— (2 -If 
Ki^-l-^/v) v^i5^n^deixyk;^/i,j}?:/^^^^p (2,73 g, 86.9 %) ^# 

(2) 4- (2-fn JJ K^^-l-^/W D^dE-Wl-;?7/l.2j?:^^;;« ^/l. 
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(LOg, 0.0044 mol, <y:^t h^^-j^CO^^i^m-B-m. cis:trans = 72:28) iz. 
^i5'y-/K5.0mL , SY/^t-f-hVt^M.^h^iyV (28% in MeOH, 2. 57g) ^;tjn 

X.. 3 ^^i*pf^3igsu/c„ mt:^m^^mc^Mu tK (o.smL) ^^u^^m^x- 30 

900mg (0. 00425mol, 95.6%, cis: trans = 12:88) :Sr#;^„ U^^^ 

J;«5. trans- 4- (2-t:°cty Ki^- i — f/u) iy^u^^i^/U:^/^^:^^ 

(625 mg, >99%de)%#/c„ 

IR : V = 2935, 1716, 1633 cm"^ 

(1.4 g, 0,0062 mol, cis:trans = 1:2) ^v'^ ^/U'T-fe- h T ^ K^^l^iS^U^ ^ 
m.X^^-f-;^^/Ui^i^^-^:y'^l.y-f7j^ (1.0Min7^h9tKn:77>, 7.5 
mL) tr;&P;t , 1 mm^P^ bfc„ ^^S^^JCtK (1. 4 mL) ^;!HI;t> ^?y.-e 1 0 ^MW^. 

^mHPLCjz:J:«5J^»U trans- 4- (2-fny fjU) o 

^^->'^U:fy/l^^>m(l.37 g, 0.0065 mol. cis: trans = 2:98, 103 %)%#fCo 
MMH^il 2 0 

(1) 4- (2-ifi=2y K>^-i_^^i,) >>>5^n-vdei>'/w:«7/^7|?>'^(2.0 g, 

0.0095 moDtC^iJry^^i, 30nL (10 V/W) ir^^^ 0. 4g (0.2 W/W) ^;!JP;^, 3.5 

NF^»5s?ifDm. HPLc i-x^.mT^mmi.fc. Rjt^m^ lo'ctc^^^u. aw. 
^^i-tmaikm7i^^m:k.xmm^mm'^^:^i^^j.^m. m&mmic^Y, 4- 

(2-fc"ny K:/-l -^/l.) ^:^>J^n-.:^i^/P;«;/l.;^>^^^^^;. (oil^ 2.30 g, 
101. 5 %) ^#fc„ 

(2) 4- (2-f a y K^-i-^y^) i^>5^p-^d^i^yi,:;(;,i.xj*:^^ac 5=^/1. 
(1. Og, 0. 0044 mol, cis : trans = 72:28) iZ.^^ /-/UiS.OmL , 5V/ff)i:•:^^ 

y T>A:nh^VK (0. 90 g, 0.013 mol)^AP;t. 18 mmmn-r^. 

?K^HPLCICJ;«9^»U. trans- 4- ( 2 - y K^- 1 -^/k) n-^:3^ 
->'/t';«7/U2|^^i/^(746 mg, 0.0035 mol, 80.5 %)%#fc„ 
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MMM2 1 

(1) 4- (2— l^ny K^--!-- r/W) i^^ u^^iy/u:IUj]^:^i^m (21.1 g, 
0. lOmol, transrcis = 45:55) t^:^^ / — /^(105/5inL , 5YM tm-^ff-^:^ 

;v (13.1 g, 0.11 1 ^FpiJp^is?5SLfco ^^&^^^^^a^;l^^*p u 

(2) _L|B<^4— (2-fcrny K>--l--f/U) l^-!^ xn^^^^^vij fV-^^y^a:,^ 
jy^<O^^^W^\^^ 7^b7l:Kn:7 7>'(18mL)i7fc(900 mg, 0.05 mol) ^ 
nk.fz.Wmi:. t - >^ h ^^^iy y (5. eg, O. 05 mol) b ^ t: Fn :7 7 
®?^(18mL){C^?^T'J^Tb;rCo 30^^, 4- ( 2 - y K:>'- i 

93:7), S^&^i^7K«riB;t. ^fe^-Cf^^UU h ^ t Kn ^^i^SrittW^UfCo 

U -58']^, iHM^iJl^bT trans— 4— (2-fcrny Ki^- i f^i^) i^>^o^ 

=3fi^/l.;«;7l.7i?>-^ (4.31g. 11X^82.0%, (1) t>^<0^m, trans:cis = 
97.4:2.6)Sr#f:z„ 

%W\ 2 2 

(1) lL;^-b >>l^-:^J;:4-T^y^S#^^^/l- (33.0g , 0.20niol). 
5%ni;?«>i^^^i5!fcj^(l6g , 1.5?6iiol), oi^ y ^/i.(330inL), mm. (16m L) 

^i5^/-/i-(iio tnL)T'i5fc?#-bfc„ ^m^wsmm\^. ''^y^hY^i^y^<Dmmm 

^mh bT) 4— T ^ ^ ^3^'^i^:/;J^7/^3^?>'^al^y^%^^, 

(2) (1) -^^hMz ^-T^ J%y^xi^^^^^'Xi;vi^\^^:i:.=}-,V<omk 
(Net 33 g (0.2 mol) ^ h/UoiV (165 mL), tK (165 niL) (31^^ b. mm-^ Y 

(31.8 g, 0.3 mol) tr;GPx.fc„ lO'COTt?. -<:/v^7U:^^v-;i7/l.7K=/l.>^ 
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ny K- (34.1 g, 0.2 mol) ^ 30 ^fm-fX^Tl^, TktrM^xm.^mmi'. 

^^l^^jV-m^ymP^^fV (60.17 11X^98.5%) tr^ftJl^i^fc bT#yt„ 
IR : -v = 3346, 1710 cnf^ 
MS: m/z = 306 [(M+1)*] 

(3) 'rV^\iYxi'7=7i^ {\\\x^)\z.mi-Y^ \.--:fY^^1:j^)f7J^ (11.22 g, 

0.103 mol) ^IS^TL. 10t:i^Tl?-7^h7t Yxi^v^^ (32 mL) JC^^Ufc 4 « 

^^v^/l^;^=^ix:^/Vji?cn/^T^/i^:J'C2^:^f-V:«7/^2j?i/^ai^/V. (15. 79 
0.0517 moDSrJ^Tb^o S'C-CtK (1.8 g, 0.103 mol) (75^ }.^tKn:7^i/ 

(79 mL)^^ 40 5^;a-ttTMT LfCo 2 B#^m. 10%^^ (35 niL) nXX^"^ 
U "T- h^t Ki3>'7>^^iiPiLfc.^SJci^^:i^5^/l. (100 mL), T^h^fc Ka 
:77>- (30 mL) , (2 mL) *5j;t)t7R (80 mL) tiM^X %OX^\zM^\^. 

^^ufcTKMSri^^rc^/u (80 mL)t?sttmu ^mm-^^^^x. mmrr^ 

^^'•>'A"C^jj^U M^^bfc (trans/cis = 86: 14)oa?feiC-r ->:7^n tVPT/V 
3-/1- (32 mL)^Wy:7^ntVl-3i-X/l' (128 mL);!iPx:T^^tr*lfm ^ 
^> ^'mk. trans- 4 — ^:/i;^/^:^dE^e^;{;7U;!^=7^T 5 J ^^d{-•^^i<^:t7/^ 
2i<>'^7.31 g (52.7%)Sr#yfc (trans/cis = 99.9:0. l)o 
IR : -V = 3306, 1684, 1541 cm"^ 
MS: m/z = 278 [(M+1)*] 
2 3 

( 1 ) 300mL V ^ U—^iC 4 - t -P^ h ^i^:^ /u^^^/UT ^ J 
/K33. Og, 0.20mol), ^%vxV^ J^)mmm\^% , 1.5%mol). 

(50raL), (16mL) ^^h^. 80°C. Tk^ffilOatrnT'S ^^^^bfCo m^s 

(2) 7^h^tKn:7^i^ (40 mL) \z.ym-r. t h^^^i^;^ y A (4.22 g, 

37.6 mmol) ^tfcJiJZ^, lOTCOT-Cx h 7 1 Kd:7^>' (16 mL) {3:^b^4- 
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t — :^h=^^/:^>'W2i^^/^T^y>>^n^dE-i^i/;;?7/^#V^3i^/l.ai>^7-/^ (5.07 
g. 18.8 mmoDSrJiTUfCo -lO^CTTfc (0,68 g, 37. 6 mmol) (Dv^ h ^ fc Ka :7 
7 1^ (66 mL)^^55:9-d^{tT?iTLfc. tC^?y.f::#m LT 22 b 
fc=^, 10%±t^ (14raL) MXrC^I^X^^ "^^^ t Kn^^^-^^iiStUfCo^S^ 
JC-i;fiJ^nn^iJri/ (50 mL), 10%:^^ (2 mL) *5j;tJ«7K (50 mL) ^An;tT^?^U 
feo Tk^Sri;':^' n B ^ ^ V (50 mL) TfWftffl U ^-^ib-frX. Tmr^-if^ 

J^-^^mX^. ^mX^fz. (trans/cis = 83 : 17)„ a^f^i^^^^y^ (2.5 mL), 
^ y:7'ntVU^-7^/l. (15 mL);0|J;^T|§B^^Wtfci$'&. ^t^, ^m^. trans- 
4 -BocT^/v':^^o-^:af■i^^^;^;/^7^?^^2.94 g (64.394)^#fc (trans/cis = 
99.9:0. Do Wm^^mX^. (0.5mL), >f y If /Ua^^T^/i, (10 

mL)An;tX]^^<lr^m^-^. JS^. I&i^^, -#^0.83 g (18.2%: trans/cis = 
40:60) ^#fCo 
IR : V = 1683, 1516 cm"* 
MS : m/z = 244 [(M+1)*] 

^■mm 2 4 

4-fc Ko'arv'^S©^ (lOg, 0.72 mol) ^i^^3^^/Kioo mL, 10 V/W) fC?^ 
^?aT** (11.6 g, 0.072 mol)^?^TUi/to 19 ^^i^^, ^ 

^b^;^^/^ (12.9 g, 0.109 mol), :^^,Vi!^,^J^T % K (0.26 g, 0.004 mol) 

^^Mfts-r^mi^ n V K^#fc, mmi.fz.m^ a y KSr^b^^W^ (79 mL. 
8\r) immi^. 7k^^T^ */^xi^y^^ (15.8 g. 0.181 mol):Sr 20'C£4TT-?g|TU 

:rco KiiS^T^^t^^. ^m^m&mmu mmmmzi^ (31 mL. 3.iv/w) ^ 

mL, 8V) ^MK.X^mU 10%^^TpH = 2iCliliLfc„ 2 ^mmWl. 

^i3ET 50'CX^jti-5^i:-C?. 3-::^n^-4 -t Kn:3^-.^s«^ (4-^ 
y r 5 16. 8 g #fCo JiK^ 81. 3% (S^ft : 20. 72 g). MS 98. 7 

area%, ^ft97. 5%^ 
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mp : 216— aiS'C 
MMm 2 5 

4-t: Kndriy^S#^ (4 -^/I^^Jn y r 5: K (150 g. 

0.524 mol) , -:XTWbffi|& (44.23 g, 0. 341 romol), (0.90 g, 14 mmol), 

5% ^<9>^^J>>^m (44,6 g, 0.021 maol)^i^;A'^/UT±hT^ K (1500 ttL)\C 

(22.0 g, 0.084 rmol):tmm^mT\Z.i±j2,^, ^/t^M^a-^?^ 120'C^CiPBU. 4 

LfCo i^^f^/VT-fehT^ K IV (150 mL) -^^14^^i5fe?#- Lfc„ ^(Omi(Dim. 

J;5J2:W*U/ho h/l-^V (180 mL. 6V) Sr^IP;t. S^V>Ta:^^ (0. 71w. 

21.3 g) §r 30'COT-ej^TU 25°c-e^*^^::^y ^i/^ i ^rBifr^teofco h/i- 

^l^^i^T^^tTi^mmmt^ SOppm ]^Ti:5^^6^-t?®*bfc (20 imaHg)„ m^K 
(5.4V, 163mL) %Jfl;tT. $ ^ 37%7j^yl^ U (17 mL, 2 ^S) Sr^?at?JlIx: 

fc„ J^^^#U;fe^, :^tB'*'<^-*>'T:/'ffc7Km»^?I^U^i:::;5,^^t=t? 5ppm 
T-$>ofc„ 37%2}^/l^p>' (17 mL, 2 ^ *) =£r;!jnx.. 35°CTM ^raM#U 
4'(^-'>'T^-'fh;7kma^liM>Lfci:^6«l^t=-eippm£>lTT'fcoyfe:„ :^k)^ (4*0 
1 ^50<^m. ^^Sr^tStU tK (6V> 180 mL) T?gfc?^U 5%MW7K (IV, 
30 ml) -^eSfcit-U mcyi<: (2v. 60ml ) "CSfe^-bfc (pH=7) „ S#:^T-fe h 

(1.5 V, 45 mL) \cm^u m^T o. 5 mmmwx^. tkj^t 5°cx- i 

^f^MWV. ^iibfCo 0. 5V<d:7^^ 15 mL -Cgfc?#-U 

UT 3 - i^T y - 4 - 1 K n ^i^^SWS^ ( 4 -^/i^tJn y =iyw) T ^ KSr 20. 06 

g. iIX^82.4%#fc (-^^98.1%) „ 

mp : 238--240*t; 

MMm 2 6 

(78 mg, 1.2 mmol) ^>^^=f-ji^T't hT^ K (5.7 mL)iZ<mmV. MM 
^»^T> ^MJCIT:^:^ (20 Jill, 0.4 mtnol) ^;tJP;tfc„ 
(15-25 ^) ^^bfc^. 3-:^n^-4-t Kd:^<X^S#^ U-^^U^ 
K (572 mg, 2 mmol) , -^^P-^^^bM^ (118 mg. 1.0 mmol), 5% /n' 
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vZ^^J^^m (170 mg, 0.08 mmol), :7al=/^2i^;^:7^ (84 mg, 0.32 

mmoi) ^mk.. mmm.n. m.mmA^ s ^rnvft^p^u izox^x- 1 mmrnm 

fCo HPLCj^J:t)liX»^S!l^^Uyt^^. 453 mg (97.6%) fi^lt, 

^-^^T/-A--t: KPdr^^^^^^ z=.;V) K (10 g, 

43.1 mmol), H r>^t:>^ h y r> ji. (3.2 g, 21.3 mmol) . m.m:h V t7 J>> (17.9 g, 
129 mmol) , m\lT f 7 ^ ^/VT i^^^ ^7 J, (0. 47 g, 4. 29 mmol) ^T-fe h 

(125 mL), tK (15 mL) U 1 ^^aiggbfCo SO'CSTJ^U iJ'nni^ 

^ (8.1 g, 86.2 mmol) ^;&qx.:^o 5^raJ®^^K$^fc^, 30'C*T'^^&£^] U 

!>A (11.9 g, 86.2 mmol), ^nnmm. (8.1 g, 86.2 mmol) %|lii2):;fjD;ty^o 
3^F.1ilM$i^fc^, 30<lC^-T?Jfr*PU 1>A (11.9 g. 86.2 mmol). ^ 

numm (8.1 g. 86.2 mmol) ^m^WK.fzL. ^^f^m^^^fz.^, tK (140 mL, 
14 V)S:XlPx.. A OX:&.-rxmmm. (35 mL, 0.40 mol) S:;fJtI;t^„ 2 O'CX*. 1 

h^iy^M^^m (4-^/i.7j^y=/i.) K^ii.e g (93.0%, ■^«96.6%) 

tap : 205— 206'C 
lljigM2 8 

3-iyTy-4~:fy/U:^^-i^^ h^Z^^M^^m (4 y z^/w) K 
(10 g. 0.0345 mol) ^ i^?:?^ n D p< (50 ml) JCH^U N- 7« ^/P^/l^^K 
(3.79 ml, 0.0345 mol) t:M\^Xmm^^t:Lo ^^T. mtf':i'=-7l^ (2.8 
ml. 0.0396mol) ?SrAnx.. mm.X~^m:W\.fz.. 2-T ^ / -5-^ n n fc' y 
(4.87g, 0.0379mol) ifUv^^ (6.10ml, 0. 0758mol) ©:^-fb^ 5=-U'^ (150 

ml) mm-^7m\^. ^Mufc^^ny m^igTbfc„ 30 ^mmM.xmw^. 

^^g5feLT3— ^7^y-4- (5-i^anfy^:^>^-2-^7l.T^^ 
;<;/1.7if (4-^/l.7!>y -/H K 13.3g (96%) ^ 
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mmm2 9 

(10 g, 34.5 mmol) ^i^^ x=t u ;A ^ (50 mL, 5 V)JCSi^U mt^:t=^Jl^ 
(5 mL, 8.2 g, 68.5 mmol), ;^ ^/V:^;VJ>.T % K (0.13 mL, 126 mg, 1.72 

nmioi) ^jii^^iaT*ii;tfcc m.mm^im,^mz.x 2 mmm^wx^. m^vr^^^ 

^mmi^tL. :i(^t>0^7m-F. 2-T%/-5-^un\i'])i^l, (8.8 g, 68.5 
mmol) 4b^J;t>'f y i;?^ (11.1 nL, 10. 9 & 0. 14 mol) (0%^^nn;^^^y (150 

mL)^^•^'^c i5''c£AT-e e ^^1:o^^tT^KTLfc„ hplc \z.xKJi^.i^T^mmm 
m 5^) ^ s^K^sr iQfmm. tk. 5%^sl7Km•:^ h y ^j>.^mm. tk (# 50 

-50°CJ^:TMj±M$ibfc„ r<z>%oie:^u ^h7fcKn:77^ (50 mL) 

^ h=ar^^) (4-^/V7f:y=/u) 7-5 Koiiiji^at^T^ b 7 1 K-t3:7^ 

(70 mL, 5V/W)\zmmU 1. 8 -i;^T1f If ^x^^ D [5. 4. 0] l>>'7=':;(7- 
^-^^^ (5.7 mL, 6.3 g, 41.4 mmol) ^;?JB;tT 70 "CXm 4 ^FHl;!lBfi Ufdo 

SS'C^T'^^U tK (210 mL. 15 V/ff) ^ 1. 5 ^KjO:»{tT?gfT. $ feiC 30 

(H^O/THF = 3/1, 70 mL. 5 V/W) T*?5fcJ^m. 50X:\ZXmBE^m^^^:z t 

i^aafyi;'^.-2-^/u) -<>'i/:7 7V-2-;{;/^;i^:3^i^^ K (10.0 g, JR^ 

72.1%, nm 100%) ^mco (^jehk^ 76%) 

IR: V = 3306, 1655, 1629, 1572, 1522, 1452, 1378 cm"^ 
MS:m/z = 401 [(M+1)*] 
HJSM 3 0 

3-i/Ty-4-fc Kn^-J^^S«^ (4-^/l.7j^y =/U) T$ K (10 g. 
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43. 1 mraol), ^^;^7 ]) (6. 55 g, 47. 3 mmol) ^i^j^i ^JU^/UM.T ^ K (30 

mDtC^^U mm.T. :fu^mm;^T^U (4.28mL, 45.3 mmol) ^iDDx.fc„ 50«t: 

•vi^mR^^^^t^m. 1, 8~z:^r^}fi^^v2 [5. 4. 03 ^:^y^^-Y- 

(6.54 g, 43.1 maoDM^X lO^CiZ^Ul^fc^ m^m^^. mmM (33 
mL). tK (150 mL), Wm^f-^l- (150 mL) JC^^gBbfCo i^^a^^^/l^ (lOO mL) T' 

tkm 2 nisttffl ufc^, SWT' p H= 5 tcp^ bx $ b i.^7km^mm=^f'/u 
(100 mL)^ffiv^-T 5 L^ho ^mm^^t>^xmmyk tikm^(Dm^m 
xm^i^fzL. yKm^mm^'f'^u doo mu x-^nmtii\^fc„ ^mm^-a-i^^ 

f-^- (30 mL) ^^^^^^i-mmm. s-r^y 

-5- (^Jl^:^V :^7l^~4-^/U:fyjU:^=z^U) — <>-y:77 2 

P«^7^9.74g (74.2%) 

IR : V = 1702, 1638, 1607 cm^^ 

MS: m/z = 218 [CM+1)*] 

mmmsi 

SOOmL 4^3yl.^^tCtrans-4- ( 2 - y K>-- i ^>>j. a-^^>>. 

/^:*/U7i?>^^ (7.9g, 0.037 mol)^?Jc^Tltfb^^l-i- (50mL. 5 V/W) JJllH^® 

mt'^:^=^/U (4.9 g, 0.041 moD^JST^, 10-20*CT'305>^mM^ bfCo 
mJN-<^>?^:^^?S^.^. S^&^^%MffiTW*U trans- 4- (2-fc'ny K>'- 
1 /u) i^j^ o ^^zy/u:fy/]^:^:^^(om^ n p K#;^#/c„ — 3 -T ^ 

2-^/W) -<^-y-:7^i/-2-:^;/^^>i^^ KdO 0.025 mol)^4^>fbp<5^V 
^-(50 5 V/W)^tJtk-y^;?>'( 9.9 g, 0.125 mol) ^31?^® m.it^^Uly 

(50 mL. 5 V/W)tClSl^Ufctrans-4- (2-1^0 PKi^-i T/V-) 

^V/U;<;yl.7i?:^^(^^^ny K^^c^lO«c:e>^TTMTbfc<. I^?&-T?25^^r«1it«^ UT 

^/s;«^T^?i^^^. ^?^i^:7K (50 mL. 5 vm^mK.. ^^^i^tio mmm^io% 
m.m (100 mL. 10 v/w)-e?5fcr^^. mmm^^mi.. ^m^mrnvtc. #e>tLfc 

i^*gaSiJ:^i5^y^/i. (10ml. lV/W)SrJn;t. gmMJ^^frV^. #e.^fc^iiSta 
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mc::^i^y-/U (96 mL, 9. 6 V/W)*3j;t)t)itM7K (24 mL. 2.4 V/W)^iPx.. Mm 

mmT^m^mB.vfto 65x:&i±x-mm7i<i (72 mi^ 7.2 v/w)^ap;t. h^>^ 

— 5 — (^/W;^ y ^— 4 — r/^;«;/^jj?^/v) - 3 — [4 _ (2 — ^d^y _ y 
1 -■^''i^) ->^^^'^iyji^:fy/U:^=^/UT% / 2 -N- (5 n n fc^y 

-3- [4- ( 2 -;^dry-t°ay i-^^l.) ^^^5. 
/1^;f}?-/i>T5 y] — N- (5— ^an fy 2 — f/l') ^vy:77V-2- 

:*/^2^?=3^-^^^ K<7)7K¥pi^Srl4.7 g#fc, J|X^96. 4% (SSSr* : 15. 27 g(7k^#ji: 

IR : V = 3266, 1707, 1635, 1527, 1492, 1462cnr^ 

(-^t/l^xfsy V— 4— -f/W';«7/l/'7l?=/U) —3 — [4— (2— ^'3{^y_t»n 

IR : V = 2857, 1703, 1670, 1644, 1577, 1541cta-i 
MS : n/z = 594 [(]*fl)*] 
mp : 253— 255*^ 

MMms 2—4 2 
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3 5 


DO 
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CN 


C 
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3 7 
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D 
92% 
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3 8 


NC— 




— CF3 


A 
94% 


MS:m/z = 171 [M*] 


o y 


NC— 




— COjMe 


A 
97% 


MS:in/z = 161 [HT] 


4 0 


NC— 




— OMe 


D 
89% 


MS:m/z = 133 [M*] 


4 1 


C 


V-N 

CN 


Me2 


ID 
93% 


MS:tn/z = 145 [M*] 


4 2 




D 
89% 


MS:m/z = 159 [IT] 



5 



: Bra (0.2 ^»), ZnWg (0.6 ^i), Pd/C (4 mol%), PPh, (0.16 ^ 
*), Zn (0.4^a), sec, 4-5 B^PbI 

:;^feB : Br2 (0.4 ^«), Zn(CN)2 (0.5 ^»), Pd/C (8 mol%). PPh, (0.32 ^ 
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»), zn (i.2Sft). 125^, 4mm 

:^mc : Brg (0.4 ^»), Zn(CN)2 (l. 0 ^4). Pd/C (8 mol%), dppf CO. 32 ^ 
*), Zn (0.8^4), 120*0, 15Nf^1 

;^?feD : Br^ (0.2 ^*), Zn(CN)2 (0.6 ^»), Pd/C (4 mol%), PPh, CO. 16 ^ 
»), Zn (0.4^4), 115^, 2-8^^1 
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1) -b) [IV] : 



COOR° 




NH2 

T'^^tLS^b-a-i^i:-^^ [V] : 
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2) CV I] : 

CO0R° 




3) #&tt;S— CVI I] : 



COOR° 




f " N 
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